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(54) Document routing mechanism 

(57) When selected documents travelling along a 
first feed path (46) are to be fed to a second feed path 
(48), a solenoid is energised causing pivotal movement 
of a pair of flipper arms (56a, 56b) so as to direct the 
documents onto the second feed path (48). When the 
solenoid is de-energised, documents on the first feed 
path (46) may proceed to the continuation portion there- 
of i.e., path (46a), or documents from the second feed 
path (48) may be fed to the continuation portion (46a) 



of the first feed path (46). The flipper arms (56a 56b) 
are coupled by gearing mechanisms so that they are 
moveable relative to each other, pivotal movement of 
one flipper arm (56a, 56b) causing pivotal movement of 
the other arm (56a, 56b). Such relative movement be- 
tween the flipper arms (56a, 56b) allows for a compact 
and reliable structure and activation of the mechanism 
is required only when documents are to be fed from the 
first feed path (46) to the second feed path (48). 
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a display screen 20, a receipt printer slot 22 through 
which a receipt tor a transaction Is delivered to the user 
at the end of a transaction and additional keytips at the 
sides of the screen 20 to facilitate selection of options 
or confirmation of information displayed on the screen 
20. The card reader, cash dispenser and receipt printer 
modules associated with the respective slots 14, 18 and 
22 in the user panel 12 of the ATM 10, are designated 
by the same reference numerals in Fig. 2. In a typical 
ATM transaction, a user inserts his card into the card 
reader slot 14 and data encoded on the card is read. 
Instructions are then displayed on the screen 20. The 
user is requested to enter a personal identification 
number (PIN) on the key pad 1 6 which is verified, usually 
at a central location remote from the ATM 10. If the PIN 
is determined to be correct against information read 
from the inserted card, a menu of the various facilities 
available to the user is then displayed on the screen 20. 
If a cash withdrawal facility is selected, the user is re- 
quested to enter the sum required on the key pad 16 or 
by means of the additional keys 24 provided at the 6ide 
of the screen 20. 

[001 4] The ATM 1 0 further comprises a controller unit 
30 which communicates with components of the user 
panel 12 and with various other operating mechanisms 
of the ATM 10. The controller unit 30 includes a proces- 
sor unit 32, and a memory unit 34 connected via a bus 
line 36 to the processor unit 32. The processor unit 32 
receives input signals from the card reader 14, the key 
pad 16 and the additional keytips 24, and provides out- 
put signals to various mechanisms of the ca6h dispens- 
er 18, to the display 20 and to the receipt printer 22. It 
should be understood that the processor unit 32 controls 
the amount of cash dispensed by the cash dispenser 
18, the information displayed on the display 20 and the 
information printed by the receipt printer 22. 
[001 5] Referring now additionally to Figure 3, the var- 
ious mechanisms within the cash dispenser 18 control- 
led by the processor unit 32 include a multiple note de- 
tector 62 for detecting the presence of multiple super- 
posed currency notes, vacuum operated picker devices 
44 for picking notes from currency cassettes 40, a trans- 
port mechanism 45 for transporting notes picked from 
one or more of the cassettes 40 or dispensed from an 
auxiliary storage device 52. a document routing mech- 
anism 50 for selectively directing picked notes towards 
an auxiliary storage device 52 for storage and for direct- 
ing notes dispensed from the auxiliary storage device 
52 toward a stacking wheel 70 and a drive motor 53 of 
an auxiliary storage device 52. The processor unit 32 
may include a microcomputer, and the memory unit 34 
may be a non-volatile RAM. Suitable computers and 
memories are readily available in the marketplace. Their 
structure and operation are well known and therefore 
will not be described. 

[001 6] The main operating parts of the cash dispenser 
18 embodying the invention will now be described with 
particular reference to Fig. 3. Stacks of currency notes 



38 are held in the cassettes 40, the cassettes being sl- 
idably mounted In compartments 42 and each holding 
notes of different denominations. The picker devices 44 
serve to extract notes from each cassette 40. The trans- 

6 port mechanism 45 is associated with a three feed paths 
46, 46a and 48 linked by a document routing mechanism 
50 and serves to transfer notes from one location to an- 
other within the ATM 10. The document routing mecha- 
nism 50 is controlled by the controller unit 30 to pivot 

10 between different positions according to the selected 
path of transport of notes within the ATM 10. 
[0017] The transport mechanism 45 transfers notes 
picked from the cassettes 40 along a first unidirectional 
main feed path 46, either to a continuation portion of the 

16 main teed path 46, i.e. path 46a, for delivery to a cus- 
tomer, or to a second feed path 48 for delivery to an 
auxiliary storage device 52. Documents stored in the 
auxiliary storage device 52 can be returned to the con- 
tinuation portion 46a of the main feed path 46 by means 

20 of the document routing mechanism 50 as will be de- 
scribed later. A diverter 60 is provided along the main 
feed path 46 to direct any mispteked notes which are 
detected by the multiple note detector 62 into a first re- 
ject bin 64. 

2S [001 8] A stacking wheel 70 and stripper plate assem- 
bly 72 are provided at the end of the continuation portion 
46a of the main feed path 46, for stacking notes prior to 
being delivered to a customer through a shutter 89 as- 
sociated with the cash dispenser slot 18 via a series of 

30 co-operating belts 80, 82, 84 and 86. The stacking wheel 
70 comprises a plurality of stacking plates 74, spaced 
apart in parallel relationship along the shaft 75 of the 
stacking wheel 70, each stacking plate 74 incorporating 
a series of curved tines 77 which pass between fingers 

35 78 of the stripper plate assembly 72 rockably mounted 
on a shaft 79. A further reject bin 88 is provided for notes 
which are retracted from the cash dispenser slot 18, in 
the event a customer omits to remove them therefrom 
at the end of a cash withdrawal transaction. 

40 [001 9] Referring now to Figure 4A and 4B, the docu- 
ment routing mechanism 50 will be described. The doc- 
ument routing mechanism 50 comprises a gating mech- 
anism 54 at the intersection between the main feed path 
46 and the second feed path 48. The gating mechanism 

45 54 includes an isolated support 55 on which first and 
second flipper arms 56a and 56b are prvotalty mounted. 
A gearing mechanism 58a and 58b is provided on the 
mutually adjacent ends of each of the flipper arms 56a 
and 56b, the gear wheels 58a and 58b of which are ar- 

50 ranged to mesh such that pivotal movement of one of 
the flipper arms 56a or 56b will cause pivotal movement 
of the other flipper arm 56a or 56b. A solenoid mecha- 
nism (not shown) is provided to cause pivotal movement 
of the flipper arms 56a and 56b. 

55 [0020] The auxiliary storage device 52 is shown in 
more detail in Fig. 5, but it should be appreciated that 
the device may take a variety of other physical forms 
such as, for example, a storage stack. The auxiliary stor- 
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age device 52 is operated on a "last in first out' (UFO) 
basis and is preferably chosen to have less inertia than 
the currency cassettes 40, so that it can dispense notes 
at a faster rate than dispensing from the currency cas- 
settes 40. The auxiliary storage device 52 comprises a 
main storage drum 90, first and second tape feeder 
drum means 92 and 94 which are rotatably mounted 
within a housing 96. A first tape 97 is secured at one 
end to the main storage drum 90 and at its opposite end 
to the first feeder drum means 92, while a second tape 
98 is secured at one end to main storage drum 90 and 
at its opposite end to the second feeder drum means 
94, the tapes 97 and 98 being wound about the main 
drum 90 and their respective feeder drums means 92 
and 94. It should be understood that each tape 97 and 
98 could comprise two or more separate tapes spaced 
apart along the axis of the main storage drum, while 
each tape feeder drum means 92 and 94 could comprise 
two or more separate drums spaced apart along a com- 
mon axis. 

[0021] In a depositing mode, notes are directed by the 
document routing mechanism 50 from the main feed 
path 46 to the second feed path 48 and are fed into the 
auxiliary storage device 52 where they pass between 
the tapes 97 and 98. The main drum 90 is driven to rotate 
in a clockwise direction (with reference to Fig. 4) winding 
the tapes 97 and 98 and notes held therebetween, onto 
the main drum 90. Hence, the notes are securely held 
on the main drum 90 between wrappings of the tapes 
97 and 98. In a dispensing mode, the feeder drum 
means 92 and 94 are driven to rotate in a clockwise di- 
rection, causing the tapes 97 and 98 to wind off the main 
drum 90 and the individual notes to be unloaded and fed 
out of the auxiliary storage device 52 onto the second 
feed path 48. 

[0022] Referring again to Figures 3, 4A and 4B, the 
operation of the ATM embodying the present invention 
will now be described. In order to increase the efficiency 
and speed at which notes can be dispensed to a cus- 
tomer, notes are periodically transferred from the cur- 
rency cassettes 40 to the auxiliary storage device 52. 
The notes to be transferred are picked from the cas- 
settes 40 by the picker devices 44 and are fed by the 
transport mechanism 45 along the main feed path 46, 
the direction of feed of the notes being perpendicular to 
their long dimensions. If the presence of multiple super- 
posed notes is detected by the detector 62, the divertor 
60 is controlled to pivot to a position in which passage 
of the notes along the main feed path 46 is blocked and 
the multiple note is directed via rolls 59 into a reject bin 
64. 

[0023] An energisation signal is transmitted to the so- 
lenoid of the gating mechanism 54 by the controller unit 
32. Energisation of the solenoid causes pivotal move- 
ment of the flipper arm 56a in an anticlockwise direction 
(with reference to Figures 4A and 4B) into the first feed 
path 46 so as to block the passage of documents to con- 
tinuation portion 46a thereof. Pivotal movement of the 



flipper arm 56a causes pivotal movement of the other 
flipper arm 56b in a clockwise direction (with reference 
to Figures 4A and 4B) so as to define a path from the 
first feed path 46 to the second feed path 46 as is shown 
5 in Figure 4B. The flipper arms 56a and 56 b are retained 
in the relative positions 6hown in Figure 4B under the 
action of resilient return means (not shown) associated 
with the solenoid (not shown). In this position, the picked 
notes are therefore directed from the main feed path 46 
10 to the second feed path 48 and are then fed to the aux- 
iliary storage device 52 for storage. When the transfer 
process Is completed, the solenoid is de-energised 
causing pivotal movement of the flipper arm 54a in a 
clockwise direction (with reference to Figures 4A and 
1$ 4B), out of the first feed path 46 and the continuation 
portion 46a thereof, and pivotal movement of the flipper 
arm 54b in an anticlockwise direction (with reference to 
Figures 4A and 4B) into the second feed path 48 to the 
rest position shown in Figure 4A. It should be under- 
go stood that the denomination of the notes and the order 
in which they are transferred to the auxiliary storage de- 
vice 52 Is stored in the memory 34 of the ATM controller 
unit 30. 

[0024] Notes stored in the auxiliary storage device 52 

25 may be dispensed during subsequent customer trans- 
actions in preference to, or in addition to, notes from the 
currency cassettes 40. If at least some of the required 
notes are available in the auxiliary storage device 52, 
they are dispensed therefrom on a 'last in first out' basis 

30 (LIFO) and fed along the second bi-directional feed path 
48 towards the gating mechanism 54. The flipper arms 
54a and 54b remain in the rest position shown in Figure 
4A and direct the notes being fed along the second feed 
path 48 to the continuation portion of the main feed path 

35 i.e. path 46a. 

[0025] The notes are then fed along the continuation 
portion 46a of the main feed path towards the stacking 
wheel 70 to be loaded onto a stationary belt 80: Each 
note enters between adjacent tines 77 of the stacking 

40 plates 74 and is carried partly around the axis of the 
stacking wheel 70. The notes are stripped from the 
wheel 70 by the fingers 78 of the stripper plate 72, and 
are stacked against the belt 80 with a long edge of the 
note resting on the stripper plate assembly 72. The belt 

45 80 co-operates with a pair of rockably mounted belts 82 
(only one of which is 6hown) which are rocked in a clock- 
wise direction so as to trap the stack of notes between 
the belts 80 and 82! The belts 80 and 82 are then oper- 
ated to drive the stacked notes to another pair of betts 

so 84 and 86, which are in turn driven to transport the stack 
of notes through a 6hutter 89 to a position where the 
stack of notes extends through the cash dispenser slot 
18 in the user panel 12 of the ATM. 
[0026] In the event that a customer fails to remove the 

55 notes which extend through the cash dispenser slot 18, 
the notes are retracted back through the shutter 89 on 
elapse of a predetermined period of time, to avoid the 
notes being picked up by someone else. The belts 84 
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deflecting means (56a) includes first gearing mech- 
anism (58a) and the second deflecting means (56b) 
includes second gearing mechanism (58b), the sec- 
ond gearing mechanism (58b) being arranged to 
mesh directly with the first gearing mechanism s 
(58a). 

5. A document routing mechanism (50) according to 
any preceding claim, characterized in that each of 
the first and second deflecting means (56a, 56b) 10 
comprises a pivotally mounted deflecting member. 

6. A document routing mechanism (50) according to 
any preceding claim, characterized in that it further 
comprises an electro-mechanical drive means for is 
driving the deflecting means (56a, 56b) between a 
first position in which documents may be directed 
from the first feed path (46) to the continuation por- 
tion (46a) of the first feed path (46) or from the sec- 
ond feed path (48) to the continuation portion (46a) 20 
of the first feed path (46), and a second position in 
which documents may be directed from the first 
feed path (46) to the second feed path (48). 

7. A document routing mechanism (50) according to 25 
claim 6 t characterized in that the electro-mechani- 
cal drive means is energised only when documents 
are to be delivered from the first feed path (46) to 
the second feed path (48). 

so 

8. A document routing mechanism according to any 
preceding claim, characterized in that it is associat- 
ed with a document storage device (52). 

9. An automated teller machine (ATM) (10) including 35 
a document routing mechanism (50) according to 
any preceding claim. 
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